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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In rc 1-Cners F atent of: 
Michael Ceoige Azar c( al. 

Patent No.: 7,234,550 

Issued: June 1 6, 2007 

For: H ITS A SD CUT TING STRUCTUR ES 


Attention: Ce.tificaic of Correction Branch 

Conunissione ■ for Patents 

P.O. Box 145') 

Alexandria, VA 22313-1450 

Dear Sir: 


Upon revicu'iag the above-identified patent, Patentee noted t>^x)graphical errors 


In Claim 6, columxt 11, line 37, after the word "stable'' the words 
'polycr>'stal 1 ne" should be -polycrystaUine -. 


In claiir. 12, coluxnn 1 1, line 53, *'claim !" should be —claim 11 --. 


In claim 14, column 12, line 12, the word "inserts/' should be — insert 


In claim 24, column 12, line 38, ''claim 18" should be - claim 14 -. 


REQUEST FOR CERTIFICATE OF CORRECTION 
PURSUANT TO 37 CFR 1322 


which should be conected. 


In the Claims: 
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Patentee rcsp ictftilly solicits the granting of the requested Certificate of Correction. 

Applicant believes no fee is due with this request. However, if a fee is due, 
please charge our Deposit Account No. 50-0591 , under Order No. 055 1 6/ 1 47002. 

Dated: Octol'er24, 2007 Respectfully submitted, 
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An insert for a drill bit wbjcb iiKlucles o di^moad impr<ig- 
QiUtxl budy. and n sbcarmg pc-nioii disposed on aa'id body j.^ 
shown In addition, a nicthcd tot- forming a drill bit thai 
iticlud:2S (a) forming a she;irintr portion on a diamond- 
ixnprcgziQicd insert body tci fomi ;i cuttirvg uJ.'Jcrt, (h) forroJng 
a bit body hflviug a plur3lir>' of sockets .qizcd to receive a 
pluralit>' of the cutting iasert.f:. aod (c) aiouiiiing tbe plnnlify 
of cutting i«iserts in jI\k bil body ;iad ;tfiixiu<j: the plunility of 
curtinft iiisetU to tlie hjl body; >vhereifi sieps f.i) (c) .-irti 
cuffjed out such tbiH ii tut;«i expujJUrc uf iLc dtumuod- 
impregonted iusen to iemperot\ir«; obove iOOO*" F. is ttr«ircr 
ihtm n total cXpubHtn; of Ihc shetuing punion to leraperalurvs 
«h<,ve 1000* F. 
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RI I S' AND cu ri IN<; s rpUCTUUKS 

K< KSS-Kl-i-f-Kl-lNri"" TO RELAf EU 
/\i'fLK;A!I()N.S 

lliii inv. niioii claims prioriiy horn l./.S piuviijorial 
jpplic.iiioii Jtfr No {'lOM Kj.^ii? filwiuu Feb 1 2, "JCX)^. 
applicjiiDii K lit'i»-l»v lUfnrporalL'd by icfcrence: in i<5 

SlA I'MiiNT RrOAI<f)lNU KHOE/lAtLV 
.SK*)N<;imp() KHSHARCH <m OW^llLOVtAliNl 

CArKORciMKn OK invi.:n'i'ic;n 

I I'tcUi o ihf. luvi.'[Uiuu 

Ihe pti'.:;oi I iovcnUan rcl.^tcs gccieaidy lo dnil hir.": uscid t(| 
the Cii) ■.Hill i.i^ iDcJusuy and ftjon*. p<\rticularly, lo ilrill bii.'; 
iKivii^j cliiur- )Dd-iii\i>regu/iieil cumnu sur^aceb- 5!ti!l mnrc 
p>irticulitrly. chc preSfiu invention rcl:ilL>; to diag biiv in 
wuitli rhc (Jii nioiid prtiiic|<..s injbwklLil in iht culling Siuiacc 
h;i^c noJ sul Cfcd ilm drtlei^rinn:; (hcrnxal e>t|x>surx> ih;u ia 
ntirmaHy a$s iciatcd with die nKifiuOif.tiini o/'such biis. 
2 Dack^ und Art 

Rolar>' dri I bils wuh no ninvio^ <-.irimcuts on ihcm arc 
typically n-ft red lo as "dmf,'* Uit^ Unig bils arc often u$e<J 
lo diill v«ry lard or ahl■a^}IVfi rnnU'in^^ns. 

L)rtg bils i icludc ttiu.««e having culling cIccqcqts aCiachcd 
(u ihc bll bu ly, >uv1j us polycrysialliae diamuod corapaci 
in:t:i hHi, ait) rliou* including abrasive material, such as 
Jisiinond, imp rcji^ruiCccJ inlo Ihc surface oflhe malerial whjcK 
fomxs the hji jody The latter hirs ore comjnoojy referred lo 
as "impreg" I iis. 

An cxMiiipl t of J pnor an diamond impregnated drill h'w 
is <;Uown iu FIG I. Tlic drilJ bit 10 includes a hii hcidy 12 
nml n plurjlil; o/ libs .t«l vKat an; formed in (he hii hotly 12. 
TIic nhs \4 (u-; scpar^iod by chimncis iC thai cnahlta drilling 
fitjid tu How -.uiwccn aod both clwn and cool the rihs 14 . ^ 
Th- n'by 14 m: rypically arranged in groups 20 when; u gup 
IS bervvtfteo oups 20 is typic^JJy formed by removing or 
ouiiitinf^ at le isr a portion of a rib 14. The gaps IS. which 
may be rrfcr cd ro o'j "fluid coar&es," ate pOiitioocd to 


p^^vidc ,ddi. ,031 flow CUM for drilling fluid aod to ,5 includera dreaded pin 2rfor «.c,chmen..o 
dnll b.( 10 toward ilie surface of a v«cMhor« (ntX shown). Accorfino i« J - 


: (not shown). 

Diamond t :^ijrfevpi:i{e<l drill bits arc pacricularly well 
suited for d/il vcj-)- li<ird and abrasive formations. 'ITic 
prc;cnce ..f :ib-tv|VM panicles both 31 and bslow the suifftCe 
of ihc n»;iifix body malchal casilres thai the bii will sub- 
sL'iitti;i||y mail lain its ability to drill a hol«r evru nAcr the 
surlacc partial j« arc woni dowu 

C^iffcrcni lyj ^is of bits work olore efliciently with diftereol 
fonnalious F( r c.xaoApIc, bits coataiuing inseits ;trc 
desjgntsj Co sh:ar the fomiulioD fircqucnlly drill formatioos 
thy( range fn>ir Kifl lo mcdiuin hard u/idi some abrasivcne$$ 
Tlics- inserts t Hen have polycrystallinc diamond cnmpacls 
(I'OCs) as tbf r cuctinR faces. Pnf ''linnl" and highly abfJi- 
sive format ion •, the mtx'huiiism for drilling changes from 
shciiring to ;ibrisioD. For abrasive drilling, diamond imprcg- 
uuled inserts ajc effective 

Dufi/ig uhmWc drilhog with a diamond-impregtiiitccl 
culling stnjcnir ihc diamond paitjcles scour or abr?dc away 
the rc<:k. .Aj th : aia(rix material aroimd rtie diamond gran- 
ules crystal.'; i; worn away, rUe diamonds at the stufice 
eventually fall •ml oud other diamoQd panicles arc exposed 


Iniprcfi bils :irc 1)^31031 ly ttiadi: froin a solid body of m.^tnx 
/nntcnal formed by tmy on'; of a numlict cif puwdrr iiKr>:il- 
Ivojy pnKCRscs known ia ;be ;in Dunug the piiwdcr oici- 
allurgy pnnx'ss. abrasive p.i/ticles and a matrix poi«^'dcr aic 
1 uilihnitrxl with 3 molteu bi/idcr materia), l/pon cooli,.^.. il,*- 
hit body includes the hind»-r in.iteti;il. mxilri.K in atonal, and 
thcabrasivc jvajticlfis fiuspciidol both near and oo the sm taot^ 
iif the drill hii. The abrjsivc panicles typically include small 
particles; of naiur.iJ ur synthetic dJamoud. Syothelic dianion^f 
> used Hi ilj;uiii.iud impregnated drill bits i^ t>-pic^llY Iu ihc 
form of single cr>'5i3ls Hou'evr-r. thermally stable polycr>'S* 
lylliae diamond (T.SP) poriicfw may also be lued 

In a typical impreg bit formjitg process, the shiink of the 
bit is supptirttfti iu 1(5 proper posiiioa ii) the mOlO cavuy 
I iilutig wiib any other occcs.:ar/ fonncn;, c.;^. tho.?c uscil ro 
r«»iuj holes lo rccLNvc Huid uo?-2les. The remainder of ihe 
c-.ivcy IV lillcd wich a charge- if lunR-^tcn caihltk j-^wdn 
l inally, a biuder, and more .^pi-ciBcally jui iiifilininl, lypi- 
C3l)y a nickel brdss copper based alloy, i.-* pbcvd on top uf 
rhc clj.ir^e of powder llicmold !s theo healed sut]bcieatly to 
melt the infilinini and held :it an elevated tempcraCure for a 
sufficient period to allow it flr»u' into and bind ihc powder 
niAlrix or (iiatrix and scgme nt.s. For example, the bit bodv 
in;iy he hfld at an clevaicd tciupemntre (>1800" I*.) for .1 
p'?riod '_'n ih'.: rjriir 0.75 lo 2,5 hcun; de':5r.din'' r«r "'" 
size ot tlie hf^ body, during the inhltfacioo process. 

Ry ihit; prvceys, b monohihic bit body that incor^waic*; 
the desired components is fi.rracti. It ht^s been found, how- 
evdr, dut the life of both ntfur^^l aJld synthetic diamond is 
shOfteued by the Hfcume tht»rmol exposure expcriencsd in 
the furnace during the infiltniiioii proces.';. Accord iudy, it is 
desired to provide a technique lor niaonfncr\iring bits lhac 
include imbedded diamonds thai have ool iuffcrcd the 
thermnl exposure normally ajsociaied with the maoufacaire 
of sucU bits. Furthermore, jt 13 desirable to provide a hit that 
includes diamond particles in il^ primary or leading ctminy. 
stniclurcs without subjecting the dl.imond pnriicles lo imdiic 
Ihcraial sirc« or thenar I exposure. Such ^ h \\ jiruclure is 
disclosed iu U.S. Pat. No. 6,394,202 (the '202 pwlenij, which 
iv ussif^Dcd to the assignee c»f die present ioveutiuu uuii is 
hereby incorporated by reference. 

Referring now to FIG. 2, a drill bit 20 in accordance with 
the '202 patent comprises a sliaak 24 and u crown 26. SQanJ< 
2J is (>'pically formed of sieel or a matrix njaterial «ind 

a drill siring 
side surface 30. 

According to One embodiment, crjwq 16 is lormcd by 
tnfiJlrgting a mass of tungsteri-c;ubide powder imprejUiaicd 
with synthetic or narur«il diamond, as described above. 
50 Crown 26 may include variou.*! siirface- features, such as 
raitf«al ridges 27. Preferably, formws arc included duriu^ the 
mimufucturing process, so that the inBltraleil* diamond- 
itTiprc^aied crrjwn includes a plurulity of holes or sockets 
29 thot are sirxd and shape.i to receive a corrcjipoodioi: 
J.': plurality of diamond-i;npregn.iletl inserL? 10. Oncccmwn 
is formed, inserts 10 are mdunicd in the siH;kcis 29 and 
affixed by any suitahk methdd, such as brazioft, adhesive, 
mechanical means such as interference fit, or the like A> 
^Imwij in FIG. 3, the sockm can cacti lie siibsiaotially 
Co pc/pcodicular to the surface o'' the crowQ. tentatively, anil 
as shown in FIG. 3, holes 2y can Ic inclined with rcspoci ro 
the surface of the crOwn 26. In dii.s enikudimem, the sockets 
arc iiicJiaed such that inserts 10 arc oriented aubsianiially in 
the direction of njlalion of ih( blc. so as 10 enhance cuning 
65 As a result of the oiaoufat turijig Kichnique of the '202 
patent, each diamond -impregaaK^j insert is .?ub jeered to a 
loial ihernjal exposure that is .significantly reduced as com- 
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parctl to [ucvi/Misly kMnu>-i) utflini^nic'? Tor njnniif;iL-lurinR Uilicf as(xx'U anj advrjaCi^.cN of ihc invcmion will he 

infiUntUvJ du inootl-iujprcpjyjiit^ci bus Tor «?.\;implc, dia- ?JH^3'-'^' '"n5iu tlit: follo^vuii^ dcwriplion imd (he appCiidft^ 

mrnii< milx^I l-j .-H-i-nrfluu* ii» Un* '2U2 piKcni liavc a lobi claims 
lljcmial cxjios ir^of Icis (h;in -10 minuics, .ind more typically 

ICS; Oian 2(1 u iniircS (;itMl uun^ j/.ejKa:illy -ilntiit rnlmilfs). ^ UlUb'!' UL'SCKiPTION Ol" DIOWVINOS 
alK'X'e I MK.)" I iiiii iimMccI Ihcmiril exposure i$ dwc tr^ cbti 

hoi ijrcssiuy: p triod ;uk1 ihc bKi/iiii* procc.cs lliis unnpiutrs ' * l'^*'-'""'*' " P*"'"^ iinprr^i bil: 

v'«ry fav'ofTjhi; wiiii tj,^ ,»„,il kU^iuvA cxpt.suro (»I :ii Ilsl^i . ^'^^ • ^ perspective view of H second lypc of imprq: 

:ilx.iii J'j fiiiuu cv. and inoic ivpically aboiii riO- 1 lO luiuwico ^''l, . 

M iemp..r;..„rc ; above I 5(X>" K . tl.a> ,>ccur ia oo^'L-ulioo^ii ^ 7 """"'^ 

K .li.-.m... Kl..,uprcRuaR^ m.cT,, are .Mixed \. Ic b,. "'^^^"f^^^ '""C-mou 

1^.^ ' «.u J. |'|Cji>. Od-od shci^* jnscrs made in accordance with 

ctnbaduucnUi of ihc present invcriuon; 

Aiiofhfii lyp' gf bn dist losal in U.S f'al Noi 4,«2V I'lOS 7o.7c/ illusir^ie uuUiOdS I'or eiiharcine a bond 

<i.,SRO.O| 4,y»M,t.V0 and <l.7IJi.505. in which dia. httiwee,, a shcitring portion i.nd .1 subsir^ic in accordance 

OKiM'i-nnpro^n ahrasiort cicmftuts ?^kc posirioued behind wiih <ia cmbodimcnl of ihc prci<:nt invention 

Till' «.ui(inf: cl niciH', n cun^cnfkuwl (imgslen Ceirbidc .mj IMG. 8 shows au iniprcK bii formec in riccoixiance wi(h 

(VVf.:) mamx I it body. Tlie .-iKnt-Jion ekmenis ?»rc noi (h<r one cmbodiincut of die prcsei3i invcation; 

priLaan' cultiO'. sr/ucau-e^ dunrij£ tiOrmal h\\ use I'lO. 9 shows a PIX: bit, which mcludes inseiis formed in 

Af. nowd -'lb 'vc. tlilJcrcuw types ol bits arc selected based ttccordaucc with ouc cmbodiiueoi of ihc pruscai invention: 

on (he prinwr, n.itOtc .)f rhi- foriniitiou to be drilled. Ho^*- 10 shows a How chart illiiatrating one method of 

eve*-, oiooy P.v' cslious □iir-'j*^ ch'^mcterislics [:.e., the formins f»n insert in <ict".ordanoc with the prcsc>nt invention; 

fon:i.nJtni m;iy mr.liidi* t<Mh hnrd «Qd soh zones), which may FIGS, lid and II A show exemplary shearing portions for 

fe^lm:« the rut • ol penetration ot a bit (or, alterualively, inserts in accordance vtilh che present inventioii; and 

redin cy ih^ \\U ol a selected bil) bceali^e the x»|eered bil is I'f^'- 5how,? an ioscrt iti ticcordance with one einbodj' 

nut prelcned 11. r ccrrairi ?x>[ieH One type of^'mixcsJ forma- tnenl of the present invention 

tioj)"" inchidr al rdsiv'C sands in a slialc matrix In Ihis r>'pe of Jt> 

ronuiiiicm, If I conventional i/npregnatlon h\\ is Used, DFJAltPJ) f)tS^ KIPl'lUN 
bccaijve (be*, dj. juond table exposure of Ihis (ypc of bn is 

small, tllc sha c can rill (be gap berween l^ie exposed aspect, Uic present invention relates to diamond- 
dlani<;Q<li: ;iQd bc siirrouuding mnirix, reducing the cutting impregnated inserts that have specialized compositions. In 
efie«:tivrcLt;s5 o. (bc bil (i.e., decreasing the raic of peJiet|"3- -^5 piirticuJar, the present invention relates to inserts tJial pna- 
lion (ROP)), It coQlmst. if a PDC cutter is used, the PDC ^'^^ ^ combination of shcarini^ and grinding acdon from a 
cunt:r will sbcti- ilie shiile. but the abrusive sand will cause singJe elemenl. ACcOrdingJy, In a preferred embodiment, the 
rapiti cutter fail irt: (i if , die ROP will hf. suOTil-ikdi, bur wcjtr pre*enl iavenlioa includes ihc combiaafion of \\ diamond- 
characteristics vill he p4«»r) impregnated insert wjih a second, shearitjg, "ojiujaturc" 

Vkliat is iicx.ted. ihcrcfore, arc bits and irvscrts that arc ^ c'cmeni. 

suited 10 drill V irious lypcs of formation, diat do not suffer According to a preferred embotliment, diamond-imprcg- 

-ti^ficantly in. rcased wcat or sigujficAntly decreased riHc comprises the. cutting Strucmrc of a bit 

of p'jnciration • - hen cojitaciiog various 2on*:$. Fortued sepflrtlely CrOm the bit. Because the inserts are 

smaller than a bit body, ihcy can be hot pressed or sinicrftd 

5 :;MMARY of INVCNTION ^ ^^^^ shorter tiiae than is required to UifiJifMc a bit 

body llie inserts may be "brwxed" into sockets in order tu 

, . ... . , preveni diamond degrBdation. 

lu unc a.^peci the preseai uivenuoo mlatcs to an insert for i„ , „,^r™J . c.w - , - 

a dr.ll bil which include, a diamond -ln.pn.^...,«d h^uly. a„d joi^./ '^^^^^^ '^^^ T""' 

a sbu^Q^; port, .n di..,x.sed on ..id b<^y. ^ nmuf^nired .cdo .du.| eumpuneul.^ as shoo/O 

, , ' ' 50 fur e^iuuple m FIG. 60 AicortSju^ tu one pnsferred embudi- 

In Muullirr i;,pccu the presem vovcniioo ftrlaccs 10 a menl. diamond particles and cowdcrcd matrix material afc 

melbod lor loniiog a dnil bit thm iaclude. (n) forming a placed in a mold. 7V cootcols arc then hocpresscd or 

^heaang poniOi Ou f duUnund- impregnated insert body to sintered at an iipprOpriute Icmperarurc. preferably between 

toroj cutTtng msert, (b) forming a bit body having a about lOOO and 2200« P., mon: preferably below 1800* F 

Plur^hry of socl .'t5 5i2cd lo f<^eivc a plurtiliiy of the cuning ,0 form 3 composite iosort. Heating ofthft mmerinJ cnn be by 

m.5efU, aad (c) nountinB the ploraJity of cutting m.-^rti io ftiru-'ice or by electric induction heating, such that the 

Ihc bit body 3od affixmg die plumlity of culling inserts to the beating aod cooling r«tC3 art rJpid n,id contiolled in order to 

hit body, vvbcnrin steps (a)..<c) are carried out such that a prevent damage lo the diamonds 

total expc^rc . I the d.anioiid.ifuprqvnaied insert to tern- if ^ , ^hc oiiL^ide diam- 

peral ur^S above 1 000^ F. .s greater than a foUl ^posurfe ..f ^ler of the ullimaie insert shape cai, be formed by ihis 

the she^nng poMM,u ,u temperatures above 1000- f. p^ccss aod <hCQ cul into lengths to prX5ducc diamond- 

Ui another aspect, the prrscnt invention relates to a drill imprecated imcm 100 having the dfl.'sifBd IcQgth Ttie 

bit (hat includes i bit body having at lensi One blade thcrouo, dinieosloQS and shape »tf the «iiaaiyud-impfOgmited inserts 

andai Itsastone :utiing cicmcnl disposed 00 the at least one 1(10 and of ihcir po.«:itioQiog 00 the bil cao be varied, 
blade, wherein I ic ai least one ctiaitig element comprises a 6i depending oa the uaiuns of the formation to bc drilled, 

diamond imprcg jaied btxly! and a shearing portion disposed The diamond particles cnil l-e fruher oaixjrj) or syulhclic 

on .^aid body diajnoud. or a combination of both. The matrix in which the 
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diiirnunds ar : embcUdod Uj form ihc djamnnd iniprryyiiiUHl cxpajision aS codiparcd fo ciiamoiicl, .lo upon healing of f|ii^ 

itiicris 100 r.ujt satisfy acvcnxl rci^wirt- Mir-fPs flu- fiia(nx ili.Mnond lybk, the cobalt cxpAntl. c-iusin^ t:rricks i.> 

mu$i have 51 rticif.in fwirifucss so Oiiii ihe ilinmoftiU c.xpoSi^} dirm in the InftiiUi Nrmcnir*- irMiMuj; ui dclcncirauun (W ibc- 

ai \\\c. ciiOiu ; face arc aoi pushed iu!o ibe rnalrix niafct i.il tli,iiuo(Hl j.itvio 

II i.l.-r ai.-. V. h.g)j prcssnnJS cncountcraJ jn driDififJ. !n [„ ordci Ui olivl.tic iUi> p nhfrui, siuuuii acids an: us«l to 

nHMiUon.mcinulf^A must have <ulticidiii;il.r:.>iou[i;viiUuicc "iK.H.b' (bf •;objJl Inmi ibc dlaniOOd laKice SlnJcrurt: 

■ic iha. (be d uniond paiticlc*; ...t: ut.t prctui.maly rclcascil. Rvmuvuig (he cobalt cause; tb.: djiuflond [able lo bccomn 

U:uly. Ihc leancj^ jiid ^iwliu^ uinc dun^g siOTCrwrg or more heal reiisfimt. bul «lso causes the- diaiiiond Uible u, be 

hoi-prcss.ng :..<; a'^II ,k- maximum teo)pCr;inirc <»r ihc HH,re hrilllc Accordiiisj^ty. m .--eitiia cases uuly u sclccl 

mtm,;, cycl :, mu.u he suflrCienrly low (hm llic diJino.uL< m pomoa (iii€ri.«iure<l ettbfir iu d<fpUi or width) of a diamODd 

mibcu<kd rh. rein iirtr aol (hcnnally d^tucig^d duhii^ iintcr- ,;,ble iv leached, in nrd^r ic p.nin die™! slubilily without 

m hor-pr jssiug 1^,^,^^ ir^pg^^ rc^isuncc. As m,s«I herein, the term TSM 

c. s.l.sfy these r<:ciuiRUuaU5 as an CKcnM^Mry lis^. ch. ,„clud« Ix.ij, nf dic ;<b<wc (i ,' , parlially aod coQiplo.tely 

/ullo-mM mi^:c,t3l.c: m.-iy b,. used for tlic m.itnx in a l,i,:h ihr: {cached) i-.nMpiniiul}:- r / y x 

diujicnd5 r^n embedded: tunrxtcn coihi»ltf {W(. i Uiuustcii d r • . pii-- « ^. ... 

carbide or lunc.ucit/coh.'ili ;.l <tys lu coriibuiiilion ^'aU i . ,, . j ^ i uc H"»cm mxciui.in i.. 

^1 . I . / ,. • . lucuiuij.^n uu ..|,„.vf, b iJ3Ji- embodiment, 3.5 :.con IU r es '^ti aj»d thi? 

faclJit.rft hon ling of p.vticle. :c., 1 d.-uMOiid.) uiid he like T l her.n,i, fOr.Kin 102 having a given 

no,, ofordi^." sk If ia ;.ri win ra^oJi^vc thai o.b.r un " r^/f^'^l^r eo^bcx hmcnt. the .hcariup. portit,.. 

m:itcri.J. tna ' be used fnr d.. ,rJ., 3^ t.Linnm.- J iWdtr^Tf '^'r^ ' selected thickness. 

ba5«d compounds, aitndes (m peinicu ar cubic hrtrmi i • ,i, ""^^ ^Hojidr ic? cQovcnuooai i ui. 

nitndeVcic P'""^"«^ tu.j.c nor«»n omm^nO tables with niiigsrec cj»rbjdc substrate. In tbc 

Jn ci;L pre. :ni iuvcntioa at Ica^t ;.tK,ui 1 5%. moic p,^!'- ' n^.'' 'l?^ ^U^.nn^ poaioa 102 has a thickness 

cr.bly .Zut .OVc. aad aCill mure orefer^blv about 6ok cf . l^^^^" ' ''f ^^'^ 

rh. diamond . oluoie Iq the entire culling stniciure i=s p«.s-«iii '"'^ -^^-'^ ""'J',^^ ^ ^'^^j depend^y 

in rhc ins-en., ^ich the balance of the diamond hcinir- rn--^«it " ' '1"''';"'""; ? ^ ^'^""j'S P^"^^^ 

i.Hhcbitbody However, because the dlanionds'uirlLiiK^ris i^/T ;;■'aM^''^ 'Tr^'^'^^l^'' 

b;.v«3-.^rim.sthcmckcurting)ir.oflh.cli.mundsin lbc ^/'^"^".T l^jj^^.^f^' ^P^^'^^ 

b„ body, in . preferred embodiu.eut the in.s.n° pr^v,de iU l^;""!; ^ " ''^ ^ 

oU^ut 51% to about 67% of fhc avadahl. ^^.r hfc o! the -^^K^^^l o pn.v,de the desired she^nng action. 

c:ulting 5in)crire. it ^^\U fiifrher lifi uodfirviood that the R«l"/'"'rt8. t«' MOS 4(7 oud 4/,. ihe remah^der of rbe ijj^cri 

coriccnoatjou of diamond b the insert; can vary fnjin the comprises ii body 1U4. whjcb may be fonncd in ihc 

conceotrilion of diamood in tlio bit body. According w a ^ajiner described above. In a prcfcn^d embodiment, (lit 

preferred KJitncnl, the concentraiioiis of diamond in the )^ ^^^yj^^^ irnpreenaicd suhrtratc compHsing tungsten 

in/vcns ;ind in the bit bodv are in the ningc of 50 to 100 imprcgnaicd wuh diaoiond. In .-.n jiltcriMtivc 

(100 -4 d cara ^cc^) ' euibodimcoU the body 104 may eocnprisc tungsten carbide 

It ^wlj be u iderstood that the mi^leriaU commonly n..«I ^'^^ TSF' or CRN 

fur c:onsiructii n of bi^ bodies can be used in th<s prvscut F-Orthermore, in ceitain einhodiiMeatS, the insert 100 is 
ii\v«rjtton. Hec^c, ia the preferred embodiment, did bit body -lO P'^^'^cd with an uuier hiyer Iti6, which provide? a brazing 

ma/ itself b. diamond- impregaaieU. In an alicmaiivc surface. In a preferred einbi^diiiicnt, the outer layer IOC 

ciubodimeat, he bit body comprises infiltrated tungsten c"«ip''ses a ihio "viqjin" (i.e.. not impreguated) tungsten 

carbide matrix thai does aoi include diamond. carhidfi layer, in order to piotootc effecdve brazing (i.e.. 

Iji an altem. live embodiment, the hit body Cim be made "i^ui'^in ihc braze strcogtb) ofthe. insert 100 bio a socket 

of steel, acconliflg to icchniqncs that Ort-. known in the art 4t ^hown) qq a drill bit (m-l shown). 

Agiiio, the Ana bit hody bcludcs a plurality of boles having ^^^zlng the iasen 100 liito a socket, wbich occur? ai 

a desired orieo aiion, wliich arts sized to receive and suppon si^Lnifiirimily lower temperature Uiao diantood impregnalion. 

inserts 100. In. erts lOU may be affixed to the steel body by th^mial dcgnidniioD of !hc jihaifiog pprcion 102 may be 

bra/1 ng, mecL; aicaJ means, adhesive or die like. The bit can ^^uidcd. Advantageously, therefore, the intcp-ity of the 
optis7iiidly be p Tjvidcd with a layer Of hard facin;;. In anoihfr 50 sbc.viog portion is mainiainal l>uring ririllbg, Che leading 

euibc-dimcni, we diamond-imprcftnated litst*n!t m;iy com- ^^6^ shearing portion ni2 piitvidcN sb«UTng cutting 

pris*! lai^c. coa-ed (discussed below) nanitul dlauiyuds. For «<ctic»n similar lo U^jl of u PDC i;nUcr. As wear prt>^sscs, 

example, ill ceiuiin embodiment.^, diamonds us iiirize as one '^"^ of the insert iOO blroducoi* imprcgoaiod 

c<u-ai per .^tone may be used. diamond.'; in Ihe foriuaiiou, iat rcasing drill iag efljcicucy and 

Ic flDOtlier <3ibodimem, ooe or mOre of ihc dinn.mrtd- limiiiug the progression of wear. Vhuit, an bsen formed in 

impregnated b;eft,s include imbedded thermally stable poly- marmcr include.^? both a jlieiiring portion (lOZ) and an 

crystalline dian-.ond (also knOU'D as TSP), so as to euhaoce «3hrasivc portion (I(M) 

shcanng of tht fonnatlon. Tbc TSP can lake any desired While FIGS 4a and 46 illustrate tm insert lOO having a 

fom», ;ind is p cfcrably formed inlo the in«;€rt diiriF)g the "post " shape, no limitation on the pre.%t)f iuvcnfion it 

insc/i maaufaci iring process. eo trended by the .showo gocimeiry For cjiampit:, PK}. S shows 

Tlic manufac nire of TSP is koowQ m (he art. but a brief Ad iiis«n 100 havbg a "saddUe" shaped lOp portion, 

description uf Uic process is provided herein. When formed, KiCiS. 6a aitd 6b Show alLsmativc embodiments uf ||h- 

diamond Libles ;ompnsc individual diamond "cryslaJs- thai ppesem invcniion. In FKi. <ia, ai. inseri 100 havbg a 

are inicrconnGcied. The bdividual diamond crystals thus aUe^htx^ portion 1X0 and an abr^.^ivc portion 112 is shown 

form n lanice ^injcturc. Cobalt panicles art often found 65 In thi,s coibodirueot. the shciiinp portion 110 ha.^ a "V 

^iihm the inten titiaJ spaces m the diamond Innicc scruclun:. shape. Again, other gcomeiriei for the she^-mug portion are 

C.ob.'ili hi.s a s.sniiicantly different coclTicicnl of iJi^rmal possible and a;e exprwsly wiOiin ihc scope of ilie present 
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inv.-iiiioii. ill I iC'i 6o, ilic slitruHug pf»iiiOJ> IlO compnvcs 
l.*t^^ jlcpnsilc I on a dianiond-iiiiprii^iiiiiti^l sijljsnatc (ihc 
jhr.iMvc portic d II 2 J. 

I.i Fin 6A, . bonding, portion 12U k <l't$j>OsL\i hciwccn ihc 
iijn«». poiti< II tin ,ind the abrtLsi^e pomoo 112. In uuc > 
tMiilxviiiinuji. I iu Nhtfiitiriff; pTiriion 110 compriiHiS CL3N, (he 
:ihr.i.Mvc< |KHiiii I 112 ijvcs diamond-impr^g^aicd lu/i^- 

iWti ciirbiO't. a ad (bu bouilinu ponion 120 compri?k;5 S'ii- 
f:[n" (i.e.. a«.>Q- unprcgHiifiNO niagsl<£/» carbide Tbe hondiijj; 
pon -jn I."; prov .icd to jncrcaic ihc buud sireiUf.ih bclwccn iJic* \(t 
she-King nnd abrasive: p<»rTioo. ccitDin cymbiiiiirious 
the coinpcuud; dcscnbcd licrcin. siirb as l^lX^, TSP, C'DN. 
Or cert»tiLC mm ina|5, the boad bchvccu die :;hf-iri/)g. poitioo 
and iibrusivc p .tftiou may be too weak lo survive Miscrtin^d 
djilliiip, In llii; C3SL-, 3 htrndin^ ponioii may b'- provided i.' 

Atcoidtnply m ccrLiin cmbodtmeulS, jutb on Uiosc vvhcrt; 
ihciK 1.'. III! uiii) slen L.iitjidi: bonding portioft juid ibc .J^hcsit * 
ing pi)r[v:n\ t:c tipr>ycy T-SP, die? shearinv» pottion mOy b^; 
coy'"d ^Ith ;t u<iU;n<d fo riliher crealc or enhance <j bOn<.1 
bf(wxQ ihu d tLmund-imprt-*gO'iit!<I body and ihc Khciiriaij 2v 

porliom lypitij'lly, in prdferffid embodLniCDlS, dlis r.)r.i:iir.s- in 

yav- of (^♦''o w. wluch are described wiili rclVrcntc: n.) 
I- [05 7j-7i/b;|ow. 

In I'lGS. 1i bind 76, n cooiiag ISO is applied lu Ihe 
.^healing poiti* n 152 to slfcnglhen 0 bood bciwocn die 35 
.<;tte:iiinf^ pnrcif n 152 and the diamurid -impregnated body 
15*1 In :i prah ret! Kinluvliment, the coaling 150 cOinpriycs 
;i liivtT uf virYiM iiingsteu csrhide, applied lo a TSP bhCitriilg 
puniuu. to cnhs uw lUt^ iiieunur]^.ical bond bcfween the body 
154 and the sb firing portion 152 FIO 7h shows the same 10 
technique, but :how5 an insert buying u ditT^nenl g6onkcrr>' 
ih:ic> ibAi dcpio ed in l-'KK la. In vanoiis* cmbodii»<3nis, tht: 
coaling ofiay ci>mprjsc a ijianium b«i«cd costings, lungsluu 
b3S<:d coatitigs cxickel coatings, various carbides, nitrides, 
and other mate ial5 known lo those skilled jjj du> an. J5 

FlCf.S. If: an»l Id, in contrast, illustralfr a case in which a 
shcartiift jx)itio:i having a fvbstrnie >v u.-jod. In FIG. 7c. f* 
shrarinK porlio i 160 includes o cap 161 and o substnile lez 
la a preferred embodiment, tlie shearing portion 161^ is a 
' PEX' i;urter. In u prefeired ctubodimcni, ihe substmie 162 4o 
includes a binc sr meia!, such as cobalt, which can migr^ilc 
into the dian: ind-imprcgnatcd body 164. Accordingly, 
CO bull frx)ia til** Jubstri^ie 162 cnay migrate into diamond- 
in\prcgnatcd bi' dy 164. and vige ver^a, enhancing the bond 
betvv4:en the di imond-impregnalcd body 16<l and the sub- 
slralc 162. 

Further, in c :rlain embodiments, such as those in which 
the fihr?s|ve po^ioo comprises diamond impregnated ning- 
SCeo carbide, lb r bonding portion is vir^n Umji.'^rert c-irbide, 
and the shearin ; portion comprises CBN, the bonding Uiy«r 
wears fn&ter th; n die abrasive or shearing ponioDJ. ("his has 
the tiU'ect of "si arpcning ' the shearing portion (wbjch is the 
It'.iidiiig uclgc (I * thif fii«U2ii). As the bonding portion v^ezirs. 
nirw :;iirnic:e$ f ib« .'^btssring portion are constantly being 
cxp(ij;cd, whict as.ivtiits in mainiaining good shearing action. iS 

Tde present laveniiod allows biL<; lo be easily coustnJCtfi«'l 
ha vine insens i i which (he sizfi, shape, and/or eooc^nCratioa 
of di;imond in i ie curTu)g sniictu/c is controlled in 0 desired 
manner l^ikcwi ■c.^lbe inserts can be cr&U£d to have diflereat 
(cngdLi, or mounted in the bit body at dilTcnrni beiglils ur 60 
AQgles. so 35 tn irodijcc a bit having a multiple bcigbl cutiipg 
siruciun:. This i lay provide advantages in drilling efficiency. 
For cxadipk, a bit having extended diamond* impregnated 
iasei-is as a cu ling siructure will be able in cut diruugb 
downlinle float jquipmenc lhai could not be cut by Staodard 6S 
dianiond-impre piated bit, thereby elmiinating (be n^ed to 
uip O'Ji of the liole to change biis 


AddilitiiL'illy, d bit having ::iich i>X(endcd diamond-io^- 
prc^uyii.'il "-ill be able drill sci^rion.'; of softer 

litrni.ihons thAt cannot be cCjCionily drilled with oniven- 
iiOQid (li:iini.M<d itnpitfp.ii.iicd ('its In con(r95t, cmbodimcnlN 
ul lUr. pifNiaii iiiv«»jjiion maKes cfficicuT drilling of softer 
lonnalioDs pi.i»<Mbi>-t ditc to .shcannp. ociion of to^it^ that 
cxlcad bi^'oud dit: >:tji r.icc of the bit btxly 

Kclemng now lo ri<.i S. « .liiM bit head 200 according to 
one tinbodjmeni yfllii' pri.:^«in ui^-eniiou 1.? shown. Accord- 
ing 1(1 pnt^lctrcd cmbodinu'tii die: tlrill bit bead 200 i.< 
lorfiRxl hy niTdtriiing a iilAS;. of Hjnf;sien-c"u-bid2 powder 
iinpri-'i^.iV/Mcd u^'iUi syndu'lic t»r n«ir».irtiJ di.nnond, as deSCnba'i 
alifjvf f'rclVnibly. lonners arc uitlutlud during the manu- 
f.xc<\jiinp process. So ibiu tbc infilLrjicd, diiim<Mid*ijt)prcp,- 
uitu\l iliii) lur lie.id 20U include:; n plurality ol holcb- ot 
^o< k«*-i'. I'll di.ii Mi. >i7.cd sriu y lumped lo receive a corre 
spundiuj; plufiilriy diaiiK ud- (mprciinulcd InserV tOU. 
k,)Mcc li^c sockets 222 :»ro r«»rui.-!<l, Mi<t;n% 100 arc mounted in 
ilic <:<v?kcis and adixcd by ;Mt> >:uii;iblc method, such 
bniZif»^\, ntUic5;ive, mo hatiiciil imiiiiijs such as interference 
fii, Or die hkc. 

W!\j1c rCiCrcDce hiu; bcou miitia to imprcg bits, inserts 
lojiiied m act;orJ;iiici: wjili iJ-,c pic^cnl iovculionmay also be 
;id'ipfed to he used in '*convcnitoa;il" PIX? cutting structures. 
In p;iriM:id.'ir. iir.<-cfT« in .^rmnlan'.c ^'ilh th^ present invt:Q- 
liou niiiy rwplm:*- '^"ne I'H all of the polvciystallinc diamond 
in.scris uHcd m PCX. hu^; FIG 9 illustiaics one such embodi- 
mem. 

In I-IU. 3 dnil bit 19U b;i>}uti :ir least insert 100 in place 
Of a PLX; cutter is depicted A; sbtiwn in HIG. 8, the drill bit 
190 ij: ffirmevl 'Viib at least cnc bU<de 191, which extends 
liciicially ouiwjijdi) Jiw^y Horn a ceatnd lou|UiLidirial axl= 
195 of the drill bit 190. ITic at Ico jt ins^n 100 is disposed on 
tlic a I lea SI one bliidfi (9) . 'I"hc nurnbcr uf blades 191 and/or 
iiiscn? 1 1)0 is rt»Inted to the typcof rOck 10 be drilled, and can 
thus be v;iri«cl m mcei paiticular nji;-k drilling rcquiremccL'-. 

rht^ ill Icji.si oiie iiJ50ii 100 in (he present example com- 
pri.-ves ;in imprctmaied dj^uDOod base and h sbciinDg portion 
imninied thereon. Ilic i\\ Icnsi ooc blade 191 h«s id tc;i;:i one 
.';ockci or mounting pad (not O'Jmbcnxl scpiuntely), which is 
j^dapted tu receive the 3t least one insert 100. In the present 
embudujjeui, the ai lea.-vt one iasen 100 is brazed onto the at 
least one scxrkd. Accotdiagl). in a preferred embodiment, 
ihc <»• one inscn lOO m iy be provided with an outer 

layer uf virgin njogsicn carbiilc lu improve bra^e strength 

li .should be noted thut rerrfcn':cs to the use of specific 
$nbJif«le composilioos are for dhi/ctrativc purposes only, aod 
no limiiaiion OD cbe type of subsuate iised is totended. As an 
example, it is vi/ell Imowo lh:tt v-jriou'i me(?I cnri)ide com- 
pti'iiiii^iis, m addition to rung:.iea cart)idc, may be used 

('U/lb(*-r, i.'uih()diihei)i.<; of the present iQvcQlion oiuy 
lucludi.^ uou-pl'n}:ir ^.c5.^inen-y >'o form u oou-plaoar interlace 
between the abrasive portion :ind .'.hearing portion (0 reduce 
the inlicrcnt stresses present at ilie interface. The ose oT 
nun-pltui;ir iniedaccs js known id die art. For example, U.S 
Pat. No 5,494,477 di$clujie.s 'Jik such non-planar inferface 
and \% hereby incorporated by rclen:ncc. 

A second system using .i nou pUnar interface is disclosed 
in U.S Pot. No. 5.662.720. (n dii^ system, the surface 
topogr'^phy of [he jmbifirdte iystcm )5 altered to create au 
"cgg-cartou" iippeiuiiocc The u.sc of an *'egg'<anoD'* shnpc 
hIIows the stress a.«»ocialed with the cutiing lo be distribuied 
over a larger surl'acC area, thereby reducing llie pfobabilicy 
of dAlncoinaiion of the shearing portioa from the subsif^ite. 

Oqc vuii;ible uidbod of foiming ao insen ill 3ccorddoce 
with the present inveniiou is now descnbcd, with reference 
to no lO Fir^t, .1 mold, which deAu<2& dimensions of an 
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.i.5cri. IS /.:. (nod (30(J). Ihc n.old may (,c made of any bolli ihc priwdcr nml the Aiu-,mn^ pon.on prcsem or che 

s-.iuiblc m.if..n:.! knowr, ui ihc art, such us^ i;r;.phitc. In one Hi.nmuMl.impr/L^ia.cJ f.ody cun be lornicd nricir (.-.^^rrad,- 

f.inh.Kluncnt ihe mold comprise; a liUick U:ivm^ one or mt;ui ui a .?hc.iriti|j. iHiiiitni 

mofr holes .lid nr Iran upper and n lower plunRcr for Kidi i-u;^' 1 1 , 1 1 d « t i ■ . 

ntjit- (not she wn». Altcmalivcly, a sciies ii) irpptir ;inii ywcr j i i . ^ . "t, mwu-. t*. . 

lu ciciinc inc nl he iii/!cri. AJirjuiilivc V. lh<! ho c mav . . . . ". a o jj^tjimw 

1 ft JL . . <- IV, uit mucins V >„nnni (u inordancc ^'it i >riibod mcnts of tfie nr^strnt 

Ikivc 3 fixefl Uinoin and nnJy an upper plunger is r^oiiirfeil „v.,wio,, rn cu ■ n i J T ' 

I* J • I . . . » - " invftllinn inl-Kr llcj lit* MK culler havna rfinmpr^^r 

lor dchmng ( ic heigtii of bs^jrt. AAcr fomimp die mold i . . " 7 ^ O'^njecer «j» 

rr.....;«,re Io.d.=l i„,o .hcMc. with U,o iLr plunders i,. nV'';: '"'i!^^'": '"''^ ^'^"""S ^^'7° '* 

(J..4,. -. hon. .ho vppor pUmpcr U pl.,r.«ri i„.., .he bole. ^ IVJ', ' r.";t.on >s shown 

t.ipping 1Q« hole shut 111 . I pre ftrrrul nil bodiruciil . mn>"i -.nH . ,i.:,.t./..^.. ■ u , • ^^"^"'^ 

i\Mi mold nibly is ibcn prc-prcsscd m y hand opcr.itt^l n,n[i.cs fioni 2 -J nun) ^mDwimcnu, 

pi,«.f: (310). I inally, die rnold assembly tt\ pl:.ct'.l ,u iIil- Lux t-ir i > n \ 

I.rML,s lumace [Ul) far ihc product ih., „r. ;l,auiL>ud.i.n,),cj> , ru- "-^^''^ '^'^'^'^"^ Inv^niin,. 

n.:.d insert ,ody. lo out: cmbcdimcot. . Second curti.;, C.^^^^^ 'Tor "'^^"'^ 

foiuumon ot he duimcnd-impre^.i.d ulS.Yl body. coiKcn.) of die ui.cn 4011. ih-. relaciv. fa.rdncss of the in.en 

fii a preienfid embodiment, however, [he second cutting; ^^^u bo loilorcd to a giveu tbnivtCioo /Vlio. v^-ear charac(er- 

SlrnAuir: is p| iced inlo the hole (306) on rop of (he powder "^*'y be better i.cniir<.,|(cd l>y such conlroj. The com- 

ni;m;nnl thai \s, to form ihc diamond^iniprf.^riiUwJ iasen position may v;,ry m cilJur n uniforro Or aoc-iinJforni 

body, bflfc-e r zi the t:f^:ie rhc uppvV phiTigcr is p(r,e$d into "lanncr (o ponicoliu-, while Hn 12 f!!«i.crj-D!^- '.be inse.-t 400 

ihc hole In u. p Uiis bole (.108), No specific gconiefry of having .';inij|;if cump/jsuion< on cjiher side of the center 

culUog strucu a". is required by rhis invention. Wlih diiy P"'"'"'" "^^'^ (i c, cxicrior portion 404 has the ."same cfnupo- 

embodunerti, ibc bonding berwet;n the dia/iiood-iniprtiK- S'l»f>|>) H'ii* «x nor accessarilv required. Depending on the 

nat'M iiijten I ody and rhe second cutting- structure* (ih^^ requirtmeiui-i of Ihc user, tlv.' composition may he altered 

shea ring portitui) is Jbrnjcd during bol press. around ihe Jocntioo where ihc .«!hearuig portion is to be 

In a prefcrrt d cujbodinient. che second cuiting. sinit;rurc is pla'^cd. 

ph>r.icaily atta :hed to ;i surface of the upper plunger, prior ('"^Iwr. while embuduo«m& of dieprcscm iuvtmlion have 

the placing Ihc upper pluager in Ihc hole. Because the Upper ^iscjosed various itiatrix awtcrials, ii should be noted dwr 

plunger is dcsi ;ni2d and manufactured based on Uie shape of <>ther suitable materials win be apparent lo those of ordinary 

the diomond-ixipregywted body and socond cuttings Slruciurc. ^j^" ^ ^® P^^rticular, the matrix material way be a 

the jcxond cubing .sinicf tire "mates" with the upper plunger composite, rather rhon ii (uagstcD carbide composite. 

Accordingly, »hc onenujiion and pofilion of ihe second coniposltes Iwv«. ihe w/lvDuuigc of being more iher- 

cunini; clcmeu uuiy be set at ihis slage. Addiiioailly, the ^^^^^ 'uu^^ien c.irbidcs. !q addixioQ, malcriaJs 

Burlace of Ihc upper pluQger to which the sccoad cuUing "^^^ ^JeJeclcd in order lo impmve certain manufacturing 

stniciure is attichcd may be "scribed" or m.vked to aid in prua-^ses. For cxatiipJc, by judiciously sela:iiug composi" 

prOpcr positioting of the second culling element. The upper ^^^^^^^^ generation during abrasion of Uiccom- 

plunRcr/seconc cutting eleoiem may then be placed inlo the P^*''*^ reduced. This con be achieved by selecting 

holr, "cappiDg the hole shut (308). Qi 9 preferred cmbodi- tnsin^ material widi abrasion rriisiancc lower thaa dianiond 

QiecL the moll assembly is dien pre.pressed in a hand f^*^ ^''^ lower friction cocfBricQt. For example, CBN 

opciaiod press (310). Finally, t|\e mold assembly is Uicu "istcad of WC may be used in the matrix with ceramic 

placed in the he t press fumiicc (312) for Ihc production of an bi»>der. 

bacn having a diamond-impregaalcd body wiiii a shearioR l unhcr. riiixmnss of iiny ol die tnateriais disclosed herein 

portion disposed thereon or Chofx: knowa to out- ol onUna/y skiU in die art may be 

Ac*:ordiug|y. based on this method. dianiond-impfegjr,ned «X:imple. it is expressly within ihc scope of ihc 

inscits having ;rspcci/icdgcoCDClry may be fomicil Further, P'e-'''^"' ujvcniion thai au ins.:r{ body may be forui^ Oiwi 

based ou this rrcthod, a sharing portion havijig y ftjptxrificd *-^»Mriprist-s diamond. CGN, TiC [or TiN), cribiilt ahuuiuide 

gencietry may be used in coojunctioo with ilvt diamond- P"-'«<^ "■'fQE ibc HPHT or other proces.«}es describiti above, 

imprcgnaicdia ert.riic resulting insert, therefore, can have >^ilc reference 10 parlicilar diameters, kngdis. and 

a Sp^;ific geon etry, which is adapted to more effectively 55 thicknesses .ire discussecL no lioiiwtion on ihc scope of the 

drill a forroaiio i. pre^^eut invention in intended ihcrcby. Id particular. Uie size 

AJccfuare me hods of fomiiug an insert oiay be used. For ^^^^^^ insert, and the shearing fOrtiOQ will vary dcpcading 00 

example, a hifeb pressure, higlj (csnpcratun: (HPHT) process "^^"'^ ^^^'^ fonnalion m he drilled and/or other criteria 

for smterioR di: mond or cubic boron nitride may be used. selected by the user 

Such i\ process iuis been described in U.S. Pat. No. 5.676. 60 Further, oiJicr stnicturw known in ihe an niay he used in 

496 ;nid No. 5,595,621 and their teachings ere iocofporalcd conjunction wich ihc shearing, p^mioo disposed on a dia- 

by reference hc cin. Another .<;uii;ible meiliod for bO(-COm- mond-impnsgaatod body discl-jscd above. For example in 

pacting pre-pre!>ed diamond/oicial powder tnixOires is hot certain caibodioieulS, a "wear" portion may be pn;scni'on 

ISOStmic.prc<;.<iii) r, which is known jo the an .See Peter C the insert. Spcci/icaUy. a wear lortion may cooiprise 

Pnce and Stevci R Kohler. 'Tfot Isostalic PrefisiQg of Metal o> bearing surface used in gauge pads 

1 9B<1 AS ooicd jhove. the HPH T p>nce$s can be doae wi.h p„vide euninp elc™=o.r lb... can • griod" a formmioD ns 
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'Wi'll as "slici' " a form.ition, U) iiiCrCDSC the overall mlc ^>r 
pciioirjiiDn <ij"tl/or w^vir rt^si^nncc of a bil I tiflhcmjuA:. 
iidv-Ln(ag<.K>ii5 >', c<yhodiineuls of flic ptesciil inveolioa piVi* 
vjflf hetrcr dr llin^ rcsuJiS when dnllinv. coi^rct fofniatiocw 
(n . furui-.iiirns h.ivjnp. both luifd and char;icr«'risiit.i; 
^Ui h as sand/ tuilc forui^'iions) 

While ihc I ivcqU'ju b-.ts heen descnbccJ vviib rcspoci lo a 
imiitod Qumb -r of ciuh<idimcn(s. ibosc skilled in Ihc art. 
huvui^ beriifn of thi^ disclosuTC. will apprccitfle iIkji nthci 
e(ijbo<lifncHiK .M£i be de'wiscd *Lich do not dcpitri fiom iho 
scc'pc of <hc i iveruiftn disclosed hcrcio AccordiQRly, ihe 
scf «pe of the. ii vftiin'on should be limilcd only by \hc aWHchai 

ClfiiiliS. 

W]y.tt \f, cIs mcd is: 

t All in.scr for a drill bii LOrtiprising- 

■\ diiiujtiini inpre^.narcd insert body; aod 

.1 tliofuj:)U; Mnlile slicarinj; porrioo disposed ou yiud 
rii.'jitiCMid iniprcgnaicd iixscn body. wLmre-iM (lie rhc/- 
mafly vi ibk slicaring poriioii Lumpriscs thcmially 
SL-iblc pO:ycr>'s*allinc dirio>«iid, and wherein 3t Icasi a 
portion ofUiu diaiiiOQd- impregnated inser body and at 
icijyf A p« niiin of ihc tbcrmady yliiblc shcanQ^j poniOO 
fofH! a Ii jding edge of ihe ioscii, wherein die leading 
cdee cor rNpdnd:: rn the roiaiioadl dircclioa of a drill 
bit" 

2 The iT^tr. ;;!" duiii: 1, Jimhcsr comprisiiig a hc/nding 
pOftint^ dispo; xl bciwccn ai least a portion of sflid di^inumd- 
i n I ;>re^na tod i iscrt body and said thermally sHihld rjl^earinj;, 

J T7ic insert of claim 2, wherein said boiullnj/^ ponioii 
comprises runzslco cnitiide. 

I Inc injjcn of claim ), hirthcr compnSijt.i& an outer layer 
disposed on s »id Jiivxuond-impregmUcd m$6n body 

15. The iosei of claim 4, wherein said olKftr layer cora- 
pri ics a (ungs en caj-bid^ layer. 

(». Tl^c inset of claim I, wherein Jiaid diamond'iiviprcg- 
naied insert be dy comprises iJifennally stable polvcr^'stal Wno^ ^ 
diamond. 

7. The insert ofclaim I, wbcrt;iij snid thcrrnaJly Stable 
shearing porti jo ti disposed on said di^iwond-iiiiprcgnalcd 
insert body pi sl-inTihranoQ. ^ 

rt. The insci . of cI^ud 1, i\Jrthcr comprising?! wear portion 
disposed on £ surface of' said diamood-imprefaiciieid io^ert 
hodv. 

'). Tlie insfrt of claim J, wherein faid ihermaJly itahic 
shearing por"ti>n liirthcr comprises a coaiiog. ^'^ 

10. The in:} fl of claini 9, wherein yaid coating compn^e^' 
al least one ecied [rom ihe. group ooniiisring ofa lilaaium 
baf.cd coaling a duigsiaa based coBliog. imd n nickel based 

COiitiug 

11. Ibe Ln!>;r( of ctaiai 1, whcfcio ibe diamood-impivg- 
aicd io^rt b )dy comprises cuaied ontural diamond. 

I'J. Hic in& rt of claimX whcfcin al Icusl a pOMirtn of the 
ndinrsl diamct id is 1 car^l in site 
1.1. A drill )ii cc'mprisiag" 

rj bil body uivinc at least one blade thereoo: aod 
:it IcciSi o(i( cutting element disposed on (he at le«isl one 
blade, w icrcLn the of least one cuuinf; element com- 
prises a iliamond-imprc^^ind in.^n body; 
:ind then I ally ^ble sh&aring portion disposed on snid 
diamond iraprcRnated lasca body, wbereiu (b« iher- 
mally stibic shearing portion comprises diemi:iUy 
stable polycrystallinc diamond, oiid wherein al least a 
portioQ 0 f rfae diamood-impregodled insert body and al 
I<£3in a pt rtion of (be thermally stable sbcariDg portion 
foriu a l< ading edge of \he insert, wherein die leading 
edge cor cspoods lu (be rouitloaal dirccdon of a drill 
bit. 


50 


5S 


60 


14. A drill bit, coinprisuig 
;i hit body; and 

d pltiriiity uf l»i.«n.<; alfixed l*» snid bit body, m leji.-jf one 
of s.iid pluTdlity i)t iii^xt.'! liaving a diDmood-jmprci: 
natcd ioscrt body :uid ;> (hei mally stable shc.irinu 
piiition disposed Ou ducnoud-iLuiHeg^intcd insr-rt 
Inuly, wherein die (h^ujally siabW. vht^'ninK portion 
cumpris<.t:; tlwjinally sliblc po]yeiysl2lltau di;tii]ond, 
and wbtTuiri ai Uo.st a portion of the diamond -iiupreg- 
iLitcd insert b<.\ly mul it\ IciKi a portion ol die ihcrmylly 
stable s1ie;»riap. portion fonn a leading edge of the 
■ ^tT^ u jaCrta. wher^Hi the leading edge corrcsponchr lo ihc 
txjtalloDHl dirct:ii(>it ol ilic drill bit. 

15. Thc bit ofchiiiit M, wherein u loial exposure '.>fs;iid 
diiimoild-ioiprci^naicd iii>rtii body lo temperatures above 
lOOO' I'. IS greater llvm ;i ii'tal exposure of said shcanng 
poriiOQ ly teuiperauu-i-'b ybovf. MKX)" R 

j6. Hic bil uf chtim i4. wivcr»'m iH Iwi.'Jt a portion of said 
bit body is Jjiuitond-imprcfiJiiiic'<t. 

17 Ilic bil of claim 14, ^hcrt-ia the bii budy comprises 
infilinjted diamond -inipregtiMcd lun^sien cjubidc mnirix 

18. flirt iDseri ofclaim 14, whcrt'.io said diamond' uupreg- 
natcd insert body conipna'cs ihennally stable polycr>'Stallinc 
tltaiiiond. 

19. 'I>e bw of claiu; 14. lU.^Jicr coiiipri^iug ? bonding 
portinit disposed bct^vccn ;a l iasi a |V)nion of s:iid diaiuond- 
iraprvy.P'iit^<l itisern body and tbcrn\ally sMubU* shtiarinc 
porii<Mi 

2U Tile bil of claim 19, wherein said boudinw. portion 
comprises tungsten carbide 

M Tl>«i bit of claim f\)ilhei- comprising; ui\ outer layer 
<lispt).'icd ou iaiJ dicujioud-iniprOjijiioted insert body 

11 Ilie bil of clyjni 21, whcicm biiid outer layer com* 
prises a mo^icn carbide hiyei. 

23. The bil of claim 14. flu rher comprising a wear portion 
disposed on a surface of s:iid dianiond-impreaiuiicd insert 
body. 

24. The bil of claim Itf^ whr.reiii said shearing porrion 
further comprises a coaling. 

25 Ilic bil of ctaioi wherein rJOid cnadng comprises at 
|e.'i$i one <;eleclod from ih^ .^.^oup com^istiog of a liiaaiuai 
btifed coating, a tung^-lea bo^.ed coaitog. »ud n nickel based 
coating. 

26. A meUiOd ofdrilliDg h mixed for-malion comprising: 
contacting i bil wiih the mixcxl fonnaiion, whereii) the bit 

comprises i* bit body; a ad 
a plurality of inserts afilxt-d to ;:;nd bit body, al least one 
of said inserts bavuig ,i diamond impregnated insert 
btidy and a tbcrm<iiiy siablc shearing portion disposed 
said diiUEuntl imprei^alod insert body, whcreiu the 
thermalJy yubic shciiriiig purtlnn comprises tUefaially 
stable polycry^titiliQc diamond, uud wherrtn al least a 
portion of die diamond- impregna led insert body and al 
ieasi a portion of the thorm.illy swble shearing portion 
form 3 leadiag edge of the insert, wherein the leading 
edge corTcspond.s to iho roialional direction of a drill 
bil. 

27 A cotdposite culling cli.'olClll for a drill bil comprising: 
an abrasive ins<trt body liavjiig a mixture of ultriidiArd 
cnaierial aod a less ubnsiOM rcsislanl matrix (Dalcrial. 
whereio Ihc ultra-haid ault^-i'^l h imprrgoated in the 
niatrix of the less dbra.*-ion n^sistnnt material; and 
H thermally stable $hcariog elcmcni uo said insert body, 
whcrcio the tberinally stable shcariog portion com- 
prises thennally stable polycrysialline diamood. nud 
wherein al least a portion of the abrasive insert body 
.\nd ai leasi a poniOO of tin: thermdlly stable sbeitriisg 
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portion fcinn a k<'Klini^ edge of (be insert, whereio rhe 
l^iiiiiuL fdtc corresponds lo the rtn^iiuruil direction of 
a drill MI 

28 The t Mupuijtie cuiucig clement ol" clsmi 27 wberem 
tlic r,*|;i<ivo J brdsion rcskstaucc ol rUe ulcr««-banJ material and S 
Uic ojatiix ntattfrial van* depending on Hit: r«riiuuiiMu cuu 
pnrssivc sirojnh and .itir^sivhy .uul ;iUo ou ibc iize ol Lhc 

u lira -hard iIkikiI 

29 Tilt; r jiupyiitc cuUing clcrticjic of claiin 27 wherein 
lite ukra-hiir ! maicriril^ comprises at Icyst one sclccicd hcn\ tn 
ti.c ;^oup CO i/ii.$Ti(igof dinmond crysiaJs. cubic boron niirtde 
Ci->i;ia!f;, pel >o.r^,sr.iilincr <lfHii3oncr or poly crystal line cubic 
nwndc cr)'<i\: fs 

.10 (lie c -inptiNjirt <:iijii[-n» j'.lrrnt'nr •>/ clnini 27 whcfcm 
lhc ni.irri:< imirtn;il <;ou:;i!stt ol' curbidcs, nuiidcs, hondcs or I: 
mi?miit:s llir wjf 


,550 B2 

14 

31 "n»c ujmpdsitc culling rlcnicni of clnljn 27 wlierein 
ibc ul(n» hard inulciul 15 dinoJODd eiysrnJs oud (lie uiPinx 
niAtCii.il i.-: o.iiliii: hiKvu iiilfiiJi* cfys(uls ccniLMiicd wdli ai 
least One compound xclccf^td fiorn ciie j>.nnip corjNi«;iiiiii m) 
t:;irbi{li'4i. boridcs, and nitrides 

12 nid L-<nup«.>»iii' cuiuuij (.-Ii.uicol of claim 27 wherein 3 
di;uiiuud conccnlr^lion and n tlinmoiid pfirricle <\7.\: in ills' 
.ibrrisive icscn body and (he Ihcmially ^mhlc 5bcanof-e|c- 
meoi ddpeods on lhc ybfafii 'it>' .uid compressive ^trcnuth of 
lhc formnlron hcinti drilled 

.13. llifi coQlpOsiu: cunLn^ c!'^me^l ol" claim .12, wherein 
the djaniond coueoQiniiion in ihe abrasive inscii body i.s 
SClcccivcly v&ne^^ 
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AMENDIMRNTS TO THE CLAfMS 


I . ((.'urreritl * Amended) An insert (or a drill bic comprising- 
:i clianionii-iniprcgnated inscrl body; 

:i tliertially .stablu bhcu/nig poiiion disposed on said diamond impregjialed in.scrr body. 
\v'lu:r':in the (hcrmnllv stable .shearing portion comprises thcrmHily siixhla 
pcdycTysUijline diamond, and wfjerein at leasl a pt)r(iofi of the diarnomi- 
miprcgnated inscrl hgdy and <1( least a portion oC the thcmially s(ahlc .^iieniing 


2. (Cancelled) 

3. (Previuusly Prcsenlcd) The insert of claim I, (urtlier comprising a bonding portion disposed 
betweei\ a: least a portion of" said diamond-impregnated inscrl body and said ihcrnially stable 
shearing portion. 

4. (Original) The insert of claim 3» wherein said banding portion comprises tungsten carbide. 

3. (Previously' fMescnted) The inscrl of claim I, further comprising an ouicr layer disposed on 
said dianu nd-imprcgnaced insert body. 

6. (Original) The insert of claim .5, wherein said outer layer comprises a tungsten carbide layer. 

7. (PreviousI/ Presented) The insert of claim I, wherein said diamond-impregnated insert body 
comprises thermally stable poly crystalline diamond, 


8. (PreviousI r' Presented) The insert of claim I, wherein said ihcrmally stable shearing portion 
is disposed on said diamond-impregnated insert body post-infiltratit)n. 

9. (Cancellec) 

10. (Cancellec) 


poriion form i\ kriuling edge oflhc inscrl . where in the leading edge. correspond^, lo 


ilic rotatio nal direction o f a drill bit 
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I 1 . ( Prcvio \^\y Prescnlcd) The iascrl of claim I , funhcr cumprisinj^ a wear poniun dispobutl on ;i 
yiirliicx orsciid clicirnuiicl-iinprcyiiatecl invert LmkJv 

12. (Previously Piesenied) The in.serl of cluim I, v/hcrcin said Uiermally .slable .shearing poniun 
kuther i ouipriscs a co:\li{)g. 

1 1. (Origin: I) ( he iniXTi of clariu 12, wherein .said coating comprises at lea.sc one .selected from 
rhe group consi.slmg of 0 iitonium based coaiing, a tungoten l.iascd coating, and a nickel ba.sc<l 
coatinhi: 

M. (Previously l^e.sented) The insen of claim I, wherein the diamond- impregnated insert_hod\ 
i:i)rnf)ri.S':s eoiilL'd rialural difiriiond. 


I 5. (Oritjina ) I'hc inscrr o fclaim 1^. wherein at least a portion of the- niitural diamond is I carai 
in si/.e. 

16, (CiuTenc y Amended) A diill bit comprising: 

a bit body having at least one blade thereon; and 

at lersr one cutting element disposed on the M least one blade, wherein the at lease one 
cutting element comprises □ diamond-impregnated insert body; 

and i! tfierrnally stable shearing portion disposed on said diamond-impregnaicd in^vcn 
body, wherein the thermally slable shearing portion comprises thenmally ^vMl 
polycryslalline diamond, and wherein at least a portion of the diamond- 
impregnated insert body and at least a portion of the thermally stable shearing 
portion form a leading edge of the insert , wherein the leading edge conesnonds to 
the rotational d irection Qf.a_drjILbit. 

.17. (t:ancclkd) 

1 8. (Current! r Amended) A drill bit, comprising: 
a bit I'Ody; and 

a pUrality of inserts affixed to said bit body, at least one of .laid plurality of inserts 



having a diamond-impregnated insert body and a thermally stable shearing 
portion di.sposed on said diamond-impregnated insert body, wherein the thermally 


I404g!i 


09/04/2008 16:55 FAX 7132288778 


0SHA_LIAN6_LLP 


lg|021/027 


Applicatior No.: 1 0/696, V3 5 


Docket Na: 05516/147002 


stable .shearing portion comprises thennally siMt polycrysiallim: diainonci, and 
vvlicrciii at leasl a pnrlion of* [lie diamond-impregnated insert body ;md at least a 
portion orthe tliernicilly st<ible sltearinp ponion lorm ;i Iciidiny edge ol the i/iseir^;;;}^ 
wherein the lending edge corr esponds to the rota tiunal dir ect i on ol'tlu: dii ll liit. 


19 (Origina l) The bii orrlaiiii tK, wherein u total exposure of said diamond-ini|)rcj^niik'd iiixcri 


10 (cmpcrjiforos abuvc lOOO" K 

20. t'Origiiird) The l)it of claim 18. wherein at lcas( a poriioii of >9itl bii body \s diamond- 
iinpreg-n iled 

2 1 . (Origina ) I lie bn of claim 18, v/hcixm Ihc bi( body ':o(n|: rises Ififdtrated diamond 
impregM Ued tiing.sten carbide matrix 

22. (Previoij ;[y Presented) The insert of claim 18, wherein said dtamond-imfjregnated in.sert 
body eoi iprises iheniially stable polycrystalline diamond. 

23. (Previoisly Pre.senicd) I'he bit of claim 18, further comprisiin^ a l)ondine portion disposed 
bet^vecn at least a poriion of said dianiond-inipreignaicd in.^.ert body :ind said tliernially 5table 
shearing poriion. 

24. (Original) The bit orclaim 2J, wherein said boiiding portion compri.ses tungsten carbide. 

25- (Original) The bit of claim 18, further comprising an outer layer disposed on said diamond- 
impregn? led insert body. ' 

26. (Original) The bit of claim 25. wherein said outer layer comprises a tungsten carbide layer. 

27. (CancelUd) 

28. (t^rigir^alLThe bit of claim 18, further comprising a wear portion disposed on a surface ol 
said dian ond^mpregnated insert body. 


29. (Originah The bit of elajin 1 wherein said shearing ponion further comprises a coating. 


body to temperatures above lOOO'*" F i.s lyeaier than a total exposure of said shearing portiort 
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